experimental data is more similar to the model, which assumes fast exchange, than to the slower exchange simulation. However, some deviation can also be seen for the experimental data at high DTT concentrations. The mutant that fits the model best at high DTT concentrations (Fig. 5b) is the Ala71Pro mutant, which has the lowest k 1 value (Supplementary Table 2 ).
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Evidently, the fast conformational exchange assumption is suitable over most of the DTT concentration range, but at high DTT it begins to lose its validity, unless k 1 is depressed. Table 2 ). Due to the small number of data points, k 2 and k 3 were set equal in this fit. Allowing k 2 and k 3 to vary independently yielded a K BD value of 0.67. #The rate constant for FAD reduction was put into the fit as a fixed value obtained from previous studies 5 , in which FAD reduction rates were measured up to ~3 mM DTT. At this DTT concentration, most of the enzyme molecules are closed (Fig. 5b) , and so the previously reported rate constant was considered to characterize FAD reduction from a closed conformation (i.e., ).
Supplementary
##See Supplementary Fig. 15 . 
Supplementary Methods
Estimation of errors for kinetic and equilibrium constants obtained from global fits. We performed a rigorous error analysis to ensure that the parameter values are robust and to obtain their confidence intervals. In this analysis, each parameter in turn was constrained multiple times at various values within a range around the value obtained from the unconstrained fit, while all other parameters were allowed to change. The χ 2 statistic was plotted for each value of the constrained parameter. An F-test was used to find when the null hypothesis that the constrained model is similar to the original model could be rejected with a
P<5%. An example for such an analysis for the K BD parameter of the wild-type enzyme is presented below:
The red line is the value of χ2 above which the null hypothesis is rejected with a P<5%. The two parameter values in the plot that correspond to this upper limit χ 2 value (designated by black vertical lines), define the 95% confidence interval for the parameter and are reported in Supplementary Table 2 . This way of calculating the confidence interval automatically takes into account correlations between parameters, and hence does not necessarily lead to a symmetric interval around the minimum. For testing the model in the boundaries of the parameters, see Supplementary Fig. 13 .
